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ABSTRACT
Haynes, Brittany Carol. M.S. The University of Memphis. December 2012. Does
initiation of early nutrition support improve with physician education? Major Professor:
Ruth Williams-Hooker, MS, RD, Ed D.
Objective To determine the effectiveness of physician education on achieving earlier
initiation of nutrition support, and to determine the effects of early nutrition support on
patient outcomes of hospital length of stay (LOS), intensive care unit (ICU) LOS, and
days on mechanical ventilation.
Design This was a prospective study evaluating the effectiveness of Nestle Nutrition’s
Nourish Now™ program in achieving earlier enteral nutrition in ICU patients at
Methodist University Hospital in Memphis, TN. The effect of early enteral feeding on
the patient outcomes of length of hospital stay, length of ICU stay, and days on
mechanical ventilator were also examined.
Subjects 150 patients were included in the patient subject population. 31 ICU healthcare
professionals attended the education.
Results Average hours patients remained NPO (nil per os or “nothing by mouth”) in the
pre-education group was 51.41 hours compared to 43.77 hours in the post-education
group (p=0.439). Patients who received early initiation of nutrition support experienced
shorter hospital LOS (p=0.046), shorter ICU LOS (p=0.229), and fewer days on
mechanical ventilation (p=0.526).
Conclusion Early nutrition support was significantly related to a shorter hospital LOS.
Although not significant, early nutrition support was associated with a shorter ICU LOS
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and fewer days spent on mechanical ventilation, and physician education was associated
with earlier initiation of nutrition support.
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CHAPTER I
INTRODUCTION
Introduction
Incidence of malnutrition is estimated to be between 20 to 40% in critically ill,
hospitalized patients (1, 2). Patient malnutrition has been linked to increased rates of
morbidity and infections, which subsequently leads to longer hospital LOS, increased
mortality rates, and increased costs (3, 4). One possible cause of malnutrition among
critically ill, hospitalized patients is the delay of initiation of nutrition support. Findings
from past research have demonstrated the positive effects early nutrition has on patient
outcomes (5). However, early nutrition support is not practiced in many hospitals (6).
The reason for this may be due to lack of practitioner education on the benefits of early
nutrition support and when initiation of early nutrition support would be appropriate.
Providing education to these practitioners could be a possible solution in effecting change
in physician behavior to improve overall patient outcomes (7, 8).
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CHAPTER II
REVIEW OF LITERATURE
Malnutrition is Associated with Negative Patient Outcomes and Increased Hospital
Costs
Malnourished patients experience higher rates of negative outcomes than do well
or adequately nourished patients. Results of four studies (3, 4, 9, 10) have demonstrated
how malnutrition is associated with longer hospital LOS and higher rates of
complications and mortality. Correia et al. (3) used Subjective Global Assessment (SGA)
to assess nutritional status of patients in general hospitals to illustrate this association.
The results showed significantly longer LOS higher rates of mortality, and higher
incidences of infectious and non-infectious complications among malnourished patients
compared to well-nourished patients. Using the SGA to assess trauma patients, Goiburu
et al. (9) also concluded malnutrition is significantly related to longer LOS and higher
incidences of complications and mortality. Another study (4) used the SGA and fat-freemass index to demonstrate a significant relationship between malnutrition and longer
LOS among hospitalized patients. Lastly, Schneider et al. (10) focused specifically on
malnutrition’s association with nosocomial infections. Patients were categorized as non-,
moderately, or severely malnourished using the nutrition risk index (NRI), and results
indicated malnutrition as being independently associated with higher rates of nosocomial
infections. Prevalence of nosocomial infections was 7.6% in moderately malnourished
patients and 14.6% in severely malnourished patients, compared to 4.4% in nonmalnourished patients. Nosocomial infections in this study included urinary tract
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infections, surgical site infections, respiratory tract infections, septicemia, skin and soft
tissue infections, and vascular catheter infections.
Because of the associated risks of longer LOS, complications, and mortality,
malnutrition also leads to increased hospital costs. One report (11) demonstrated that
average hospital costs were higher among patients who experienced a decline in nutrition
status throughout their hospital stay ($45,762) than among the patients whose nutrition
status did not diminish during their hospital stay ($28,631) regardless of nutrition status
upon hospital admission. Correia et al. (3) also illustrated the association of malnutrition
with increased costs. In this research, daily expense of a malnourished patient was 60.5%
higher than for a well-nourished patient ($228 vs. $138). The percentage of cost
difference rose to 308.9% when cost of medications and tests were included. Nosocomial
infections, for which malnutrition is an independent risk factor, are responsible for an
economic liability of $5-10 billion in the U.S. every year (10).
Important to note that albumin is no longer included in the criteria in diagnosing
malnutrition. Recent data have demonstrated that neither albumin nor prealbumin are
appropriate indicators of nutrition status as serum levels are not affected by nutritional
intake. Even with this change in diagnostic criteria for malnutrition, the findings from
these reports should not be completely dismissed. The authors of these studies utilized
nutritional assessment tools such as SGA, anthropometric measurements, fat-free-mass
index, and NRI. Criteria for the SGA include patient history and physical examination
and does not incorporate albumin level. Anthropometric and fat-free-mass index also
exclude albumin as a nutritional indicator. On the other hand, albumin is included in the
NRI formula. The authors who utilized this formula to assess malnutrition acknowledged
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albumin as being an indicator of disease stage and not nutritional status (10). Results of
this study are not completely invalid though because the NRI formula also accounts for
the systemic inflammatory response and semi-starvation, which both lead to malnutrition
in hospitals.

Early Enteral Feeding Promotes Positive Outcomes in Critically Ill Patients
One research study (2) conducted in 2010 investigated the effect of early verses
delayed enteral feeding specifically on hospital LOS, time spent on the ventilator,
mortality rates, complications, and infection rates. This prospective study examined a
total of 36 patients in the medical ICU. Eighteen of these patients received early enteral
nutrition (EN) within the first 24 hours of admission, while the other 18 received delayed
EN. In both groups, less than 50% of the patients received the amount of enteral nutrition
recommended by the ICU dietitian. Despite this, however, patients who received the
early EN experienced a significantly shorter length of medical ICU stay than the patients
who received the delayed EN (p = 0.02). Also, although the difference was not
significantly different (p value not specified), the overall hospital length of stay was
shorter for patients who received early EN. The investigators also examined the amount
of time patients spent on the ventilator and found that the median was shorter in patients
who received early EN compared to the delayed EN group. Mortality for the entire
hospital stay (not just in the medical ICU) was higher among those who received delayed
EN instead of early EN. In terms of complications, intolerance of EN was found to be
the same between the early and delayed EN groups, and no difference was found between
the two groups in the increase of diarrhea. The occurrence of sinusitis was examined in
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both the early and delayed EN groups, and incidences of sinusitis were not significantly
increased in either group. As the results of this study demonstrated, early EN should be
implemented within 24 hours of admission to the ICU in critically ill patients for optimal
patient outcomes (2).

Early Enteral Feeding in Post Burn Patients
The effect of early post-burn enteral feeding on patients who suffered from
extensive burns was examined by one group (12). Sepsis is a common problem among
burn patients and is a leading cause of death in these patients. This retrospective study
included 60 burn patients who had burns on 60% or more of their body surface area and
had 30% or more full-thickness burn area. Sixty burn patients were assigned to either an
early enteral nutrition group or a parenteral nutrition group based on which type of
nutrition they received. Thirty-five patients in the enteral nutrition group received early
post-burn enteral nutrition. The other 25 patients received parenteral nutrition and were
in the parenteral nutrition group. Patients who received early enteral nutrition did so as
soon as possible, usually within 1 hour of admission to the burn unit. The results of this
study demonstrated that extensive burn patients experienced the lowest prevalence of
sepsis when they received early post-burn enteral nutrition as opposed to parenteral
nutrition.

Early Enteral Nutrition in Patients with Recent Surgeries
Patients with gastrointestinal (GI) surgeries may also benefit from early nutrition.
Normally after a GI surgery, the patient will not receive enteral feedings until the patient
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has a bowel movement or passes flatus (13). This is thought to let the gut rest and
provide time to heal appropriately (14). In a randomized controlled study (13), Ahamd et
al. compared early feeding of a liquid diet 8 hours postoperatively with traditional
postoperative feeding of a regular diet with bowel sounds in patients who underwent
gastrointestinal anastomosis. They concluded that early feeding in gastrointestinal
anastomosis appears to be well-tolerated and safe. Early feeding was also not associated
with increased postoperative complications such as ileus, dehiscence, infection, and
mortality. Malhotra et al. (14) examined early enteral nutrition after surgical treatment of
gut perforation. The subjects included 200 patients with peritonitis following gut
perforation. Subjects were divided into two groups that received either early enteral
nutrition on postoperative day 2 or the conventional administration of intravenous fluids.
The results demonstrated that early enteral feeding is safe and effective in preventing
weight loss and may promote anastomosis wound healing and integrity. The authors of
this study encourage early enteral feeding in patients of gut perforation.
Early enteral nutrition has also been found to be beneficial in patients who have
undergone duodenohemipancreatectomy (DHP) (15). Okabayashi et al. studied 39
patients undergoing a DHP to determine if early postoperative enteral feeding improves
nutritional status and decreases the risk of complications. Sixteen patients received early
enteral nutrition the day after surgery. The other 23 subjects received total parenteral
nutrition and started oral nutrition between postoperative days 7 and 14. From the
results, the authors concluded that early enteral nutrition in patients who have undergone
DHP is safe, improves nutritional status, and helps reduce the incidence of pancreatic
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fistula. Overall, these positive outcomes lead to a shorter length of hospital stay than the
total parenteral nutrition group that received late enteral nutrition.

Early Enteral Nutrition in Mechanically Ventilated Patients
The effects of early enteral nutrition in mechanically ventilated patients have also
been studied (16, 17). Artinian et al. (16) analyzed information in a prospectively
collected multi-institutional ICU database. A total of 4,049 subjects required mechanical
ventilation for more than 2 days. The early enteral feeding group included 2,537 patients
who received enteral feeding within 48 hours of mechanical ventilation. The other 2,537
patients received late enteral nutrition. Results showed that early feeding is associated
with an increased risk of ventilator-associated pneumonia. However, early enteral
nutrition was still recommended because of the results that demonstrated early feeding
reduces ICU and hospital mortality.
Furthermore, Khalid et al. (17) studied early enteral nutrition in patients not only
mechanically ventilated, but those treated with vasopressors as well. The subjects of this
study included 1,174 patients who were on a mechanical ventilator for more than 2 days
and who were also treated with vasopressor agents to help support their blood pressure.
The subjects were divided into either an early enteral nutrition group or a late enteral
nutrition group. The early enteral nutrition group included 707 patients who received
enteral nutrition within 48 hours of being mechanically ventilated. The late enteral
nutrition group did not receive enteral nutrition within 48 hours and included 467
patients. The results revealed that early enteral nutrition leads to a lower rate of mortality
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in critically ill patients receiving mechanical ventilation and using vasopressors, which
indicates an unstable hemodynamic condition.

Early Enteral Nutrition in Patients with Hypertensive Intracerebral Hemorrhage
Another study (18) examined the effectiveness of early enteral nutrition as a
predictor of outcome in patients with critical hypertensive intracerebral hemorrhage
(ICH). One hundred twenty-three consecutive patients with critical hypertensive ICH
were retrospectively analyzed and were categorized into either the early enteral feeding
group (less than 48 hours) or a delayed enteral feeding group (greater than or equal to 48
hours). The results revealed that the instance of developing nosocomial pneumonia was
significantly less in the early enteral feeding group than the delayed enteral feeding
group. ICU LOS was also significantly lower among those patients who received early
enteral nutrition. Based on these results, it is likely that early enteral nutrition is an
important predictor of outcome in patients with critical hypertensive ICH.

Impact of Education on Physician Behavior
Physician education has been shown to be effective in positively changing
physician behavior (7, 19, 20), as well as improving delivery time of enteral nutrition (7).
Franklin et al. retrospectively randomized a group of 163 trauma patients who had not
received a regular diet within 48 of admission into two groups: the Target Team and the
Control Team. The Target Team physicians received education covering topics such as
immediate initiation of nutrition for ventilated patients, discontinuation of clear liquid
diet orders, reduction of NPO order pre-op, and early restart of nutrition post operatively
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and after PEG placement. Results not only showed that clear liquid diet orders were
almost eliminated in the target team, but also that the number of days patients remained
NPO for inappropriate reasons went down from 36% of all NPO days in the authors’
previous study (21) to 20% in the present study. Calorie deficit, ICU days, vent days,
organ failure, and nosocomial infections were also lower among patients in the target
team. These authors concluded that physician education does positively impact clinical
practice and patient outcomes.
Continuing Medical Education (CME) has also proved to have positive influences
on physician behavior (8, 19, 20). One study (19) investigated the effectiveness of a
CME program called Physician Asthma Care Education (PACE). The study was a
randomized trial in 10 different regions of the U.S. and included the participation of 101
primary care givers and 870 of their asthma patients. After recruitment, the care givers
were randomly assigned by region to either receive the training or not to receive the
training. There were 5 intervention regions and 5 control regions. One year after the
PACE training, physicians in the intervention group were more likely to have increased
confidence compared to the physicians in the control group. Also, parents of the patients
reported a higher likelihood the physicians in the intervention group would ask specific
questions regarding their asthma concerns and the progress of the child. Overall, these
authors concluded that this CME program, PACE, was effective in positively changing
physician behavior and patient outcomes.
Tu et al. (20) also investigated the success of CME, focusing specifically on its
impact on physician behavior in the management and follow-up of hypertension. This
review article examined literature from 1966 to August of 2000. Only randomized
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controlled trials were included, and after an exclusion process, a total of 12 studies met
the criteria. Seven of these studies revealed positive results of CME, while 4 showed
negative results and 1 showed mixed results. The one study that had mixed results
showed positive outcomes in terms of follow-up but showed negative outcomes relative
to blood pressure management. Despite the fact that the education interventions were
unsuccessful in changing blood pressure levels, the authors concluded that CME were
effective in improving the follow-up of hypertension.

Conclusion
Despite the strong base of evidence supporting the initiation of early nutritional
support among critically ill patients for optimal outcomes (5), this practice of early
feeding is not observed in many hospitals (6) partially due to fear of intolerance,
pneumonia, or diarrhea (2). After a critically ill patient is admitted to the hospital,
delayed feeding increases the patient’s chances of becoming malnourished (5). As
identified, malnutrition has many serious consequences (i.e., increased rates of morbidity,
mortality, infections, hospital LOS, readmission, and hospital costs). Therefore, early
enteral nutrition support is a very important practice in preventing these adverse
outcomes.
Nestle Nutrition’s Nourish Now™ education program is an early enteral nutrition
improvement initiative aimed at improving quality of care and clinical outcomes for
patients and decreasing financial costs for participating hospitals. The present study has
two purposes: to evaluate the effectiveness of Nestle Nutrition’s Nourish Now™
education program on changing physician behavior, and to examine the effect of early
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enteral nutrition on such patient outcomes as length of hospital stay, length of ICU stay,
and days on mechanical ventilation. The hypotheses is Nourish Now will positively
impact rates of early enteral nutrition in these patients by changing physician behavior,
and early enteral nutrition improves the patient outcomes of length of hospital stay,
length of ICU stay, and days on mechanical ventilation.
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CHAPTER III
METHODOLOGY
Study Design
This was a prospective study design evaluating the effectiveness of Nestle
Nutrition’s Nourish Now™ program in achieving earlier enteral nutrition in ICU patients
at Methodist University Hospital in Memphis, TN. The Nourish Now program is an early
enteral nutrition quality improvement initiative for critically ill patients. This program
provides all the tools necessary to collect baseline data of average time patients remain
NPO or on clear liquid diet (CLD) after admission to the ICU, educate ICU healthcare
professionals on the benefits of early nutrition support, and collect follow-up data of time
patients remain NPO or on CLD to determine the effectiveness of the education. Tools
included in this program also allow the effect of early enteral feeding on the patient
outcomes of length of hospital stay, length of ICU stay, and days on mechanical
ventilator to be examined. Permission for completing this study was granted by the
Institutional Review Board.

Participants
Patients admitted to the cardiovascular intensive care unit (CVICU), surgical ICU
(SICU), neuro ICU (NICU), or the medical ICU (MICU) at Methodist University
Hospital in Memphis, TN beginning February 2012 were screened for participation in
this study. Seventy-five patients who were admitted NPO or on a clear liquid diet (CLD)
were included as study participants. These patients served as the pre-Nourish Now
education group. After completion of the Nourish Now education phase, 75 patients
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admitted beginning September 2012 were included using the same screening criteria.
These patients served as the post-education group. Patients who were fed orally, by
enteral nutrition, or by parenteral nutrition within 72 hours were grouped into the early
fed group, whereas patients fed after 72 hours were considered to be in the late fed group.
Due to the clinical status of the patients, obtaining consent was unfeasible and was
therefore not required.
Subjects also included the ICU healthcare staff who participated in the Nourish
Now education. A consent script was read before the education sessions informing
participants that by signing the attendance roster, they were agreeing to participate in this
research study.

Measurements
Quality Monitor Form
Before the Nourish Now education began, a Quality Monitor form (Appendix A)
was completed for each of the 75 patients that met the study criteria. Information on the
Quality Monitor form included age, sex, race, admitting diagnosis, reason for diet order,
admitting floor, comorbidities, hours until feeding (enteral, parenteral, or oral diet), days
on mechanical ventilator, ICU LOS, and hospital LOS. All patients were monitored if
they transferred from the ICU to another floor and were monitored until hospital
discharge or death.
After the Nourish Now education was presented to the ICU health care
professionals, the same information was gathered for the post-education group using the
same Quality Monitor form.
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Procedure
Upon completion of the baseline data collection, the Nourish Now education
phase took place over the course of two days. Day 1 of the education phase took place in
the form of roaming in-services on all ICU floors. E-mails were sent out in advance
informing the ICU nurse managers of the education. During the in-services, the
Registered Dietitian Program Presentation was given in order to explain the benefits of
early enteral nutrition and to share the results of the collected baseline data. McClave
Abstracts II and III (Appendix B) were shared with attendees, as well as invitations to
attend the Continuing Education meeting the following day (Appendix C).
Day 2 of the education phase was the Continuing Education portion of Nourish
Now. Physicians, ICU staff, nurses, residents, pharmacists, and dietitians were invited to
attend this education meeting. During this meeting, the Registered Dietitian Program
Presentation was shared and the “Benefits of Early Enteral Nutrition” video was shown,
followed by a question and answer segment. Follow-up benchmark data was collected
beginning the following week after the Nourish Now education.

Statistical Analysis
One purpose of this prospective study is to evaluate the effectiveness of Nestle
Nutrition’s Nourish Now™ program. Efficacy was assessed based on hours until feeding
pre- and post-education. Data from 75 patients before the education and 75 patients after
the education were used in the analysis. All analyses were conducted by exporting all
data from the Quality Monitor Data Sheet into SPSS version 20.0 for Windows 2011.
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Inferential analyses consisted of independent t-tests and effect sizes to assess changes
from baseline to follow-up on hours until feeding.
The second aim of this study was to determine the effect of hours until feeding on
patient outcomes. Descriptive analyses included means, frequencies, and ranges.
Bivariate Pearson correlations will be conducted on ICU LOS, hospital LOS, and days on
mechanical ventilation.
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CHAPTER IV
RESULTS
Participants
Patients
One-hundred fifty patients (77 males, 73 females) were included in the sample.
There were 75 patients in the pre-education group (39 males, 36 females) and in the posteducation group (38 males, 37 females). Mean patient age was 60.71 years (range = 27
to 90) for the pre-education group and 58.11 years (range = 28 to 83) for the posteducation group. Full demographics of the patients are listed in Table 1.

Healthcare Professionals
Attendees of the Nourish Now education sessions included 20 Registered Nurses
(RN), 8 Registered Dietitians (RD), 1 Doctor of Pharmacy (Pharm D), and 2 medical
doctors (MD), all from the ICU floors. Specifically, 12 RNs, 1 Pharm D, and 2 MDs
attended the first day of education; 8 RNs and 8 RDs attended the second day. Attendees
of the Nourish Now education are listed in Table 2.
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Table 1. Participant Demographics (Pre-education n=75. Post-education n=75.
Combined n=150)
Groups % (n)
Variable
Category
Pre-education Post-education Combined
Age
40 and below
10.7 (8)
9.3 (7)
10 (15)
41-50
10.7 (8)
17.3 (13)
14 (21)
51-60
29.3 (22)
30.7 (23)
30 (45)
61-70
20 (15)
22.7 (17)
21.3 (32)
71-80
22.7 (17)
16 (12)
19.3 (29)
81 and above
6.7 (5)
4 (3)
5.3 (8)
Sex

Male
Female

52 (39)
48 (36)

50.7 (38)
49.3 (37)

51.3 (77)
48.7 (73)

Race

White
Black
Asian
Hispanic

40 (30)
58.7 (44)
0 (0)
1.3 (1)

33.3 (25)
64 (48)
1.3 (1)
1.3 (1)

36.7 (55)
61.3 (92)
0.7 (1)
1.3 (2)

Comorbidities

ETOH abuse
Organ failure
MVA
Elective surgery
Cancer
Diabetes
Sepsis
Obesity

7.4 (7)
14.7 (14)
1.1 (1)
10.5 (10)
12.6 (12)
28.4 (27)
10.5 (10)
14.7 (14)

14.8 (17)
13.9 (16)
0 (0)
7.8 (9)
10.4 (12)
25.2 (29)
6.1 (7)
21.7 (25)

10.9 (24)
13.6 (30)
0.5 (1)
8.6 (19)
10.9 (24)
25.3 (56)
8.1 (18)
22.2 (49)

Table 2. Healthcare professional attendees of Nourish Now education
Title
Number
Day 1
Day 2
Registered nurses
12
8
Registered dietitians
0
8
Medical doctors
2
0
Doctors of pharmacy
1
0
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Total
20
8
2
1

Research Question 1: Was Nestle Nutrition’s Nourish Now™ program effective in
achieving earlier initiation of nutrition support?
An independent t-test was conducted to determine the effect of Nourish Now on
achieving earlier initiation of nutrition support. Independent t-tests were conducted
because the patients in the pre- and post-education groups were not the same. Sixty-one
(81%) patients in the pre-education group were fed early (within 72 hours of admission)
while 14 (19%) were fed late (after 72 hours). In the post-education group, 60 (80%)
patients were fed early, and 15 (20%) were fed late. However, total overall hours NPO
decreased in the post-education group compared to the pre-education group, though this
was not statistically significant (t(148) = 0.698; p = 0.486) (Table 3). The effect size was
d = 0.11 which indicates a small effect. Reasons for NPO status are listed in Table 4.

Table 3. Hours NPO in pre-education group vs. post-education group
Mean Std. Deviation Std. Error Mean
Hours Pre-education
51.41 85.77
9.90434
NPO
Post-education 43.77 40.40
4.66448
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p-value
0.486

t-value
0.698

Table 4. Reasons for NPO status

Reason
Abdominal distension
Hemodynamic
instability
Awaiting GI function
Diagnostic tests
Bowel anastomosis
GI bleed
GI obstruction
Ileus
Pancreatitis
Nausea and vomiting
Ventilator
Pre-op
Post-op
Awaiting swallow
study
Unknown
Other

Pre-education
Early
Late
1.3 (1)
0 (0)
3.9 (3)
0 (0)

Groups % (n)
Post-education
Early
Late
0 (0)
0 (0)
5.7 (4)
3.3 (1)

Combined
Early
Late
0.7 (1)
0 (0)
4.8 (7)
1.9 (1)

0 (0)
7.9 (6)
0 (0)
10.5 (8)
2.6 (2)
1.3 (1)
2.6 (2)
5.3 (4)
9.2 (7)
15.8 (12)
9.2 (7)
13.2 (10)

0 (0)
18.2 (4)
4.5 (1)
9.1 (2)
0 (0)
0 (0)
0 (0)
0 (0)
9.1 (2)
13.6 (3)
31.8 (7)
9.1 (2)

0 (0)
7.1 (5)
0 (0)
0 (0)
0 (0)
0 (0)
2.9 (2)
0 (0)
12.9 (9)
21.4 (15)
8.6 (6)
11.4 (8)

3.3 (1)
23.3 (7)
0 (0)
6.7 (2)
3.3 (1)
0 (0)
3.3 (1)
0 (0)
0 (0)
16.7 (5)
13.3 (4)
6.7 (2)

(0)
7.5 (11)
(0)
5.5 (8)
1.4 (2)
0.7 (1)
2.7 (4)
2.7 (4)
11 (16)
18.5 (27)
8.9 (13)
12.3 (18)

1.9 (1)
21.2 (11)
1.9 (1)
7.7 (4)
1.9 (1)
0 (0)
1.9 (1)
0 (0)
3.8 (2)
15.4 (8)
21.2 (11)
7.7 (4)

2.6 (2)
14.5 (11)

0 (0)
4.5 (1)

4.3 (3)
6.7 (2)
25.7 (18) 13.3 (4)

3.4 (5)
19.9 (29)

3.8 (2)
9.6 (5)

Research Question 2: How does initiation of early nutrition support affect patient
outcomes of hospital length of stay, ICU length of stay, and days on mechanical
ventilation?
An independent t-test was performed to establish the effect of early nutrition
support on patient outcomes. Patients who were fed early experienced a shorter hospital
LOS, shorter ICU LOS, and a shorter amount of time on mechanical ventilation
compared to those patients who were fed late. Effect sizes for hospital LOS, ICU LOS,
and time on mechanical ventilation were d = 0.05, 0.23, and 0.29, respectively. Despite
the fact that hours NPO was not statistically significant in relation to ICU LOS and days
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on mechanical ventilation, the trends were in the right direction. This is illustrated in
Table 5.

Table 5. Effects of early nutrition on hospital LOS, ICU LOS, and days on mechanical
ventilation
N
Mean Std.
Std. Error p-value t-value
Deviation
Mean
Hospital
Early fed 121 9.26
8.84
0.80
0.046
-2.012
LOS (Days)
Late fed
29
12.93 8.80
1.63
ICU LOS
(Days)

Days on
vent

Early fed

121

3.58

3.85

0.35

Late fed

29

4.55

4.08

0.76

Early fed

121

1.73

3.87

0.35

Late fed

29

2.24

4.11

0.76

0.229

-1.209

0.526

-0.635

Bivariate correlations were also performed to assess whether hours a patient
remained NPO was related to hospital LOS, ICU LOS, or days on mechanical ventilation.
The number of hours a patient remained NPO was not statistically associated with ICU
LOS or days on mechanical ventilation (Table 6).
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Table 6. Correlation between hours NPO and hospital LOS, ICU LOS, and days on
mechanical ventilation (n = 150)
Hospital LOS ICU LOS
Days on vent
Hours NPO
Pearson Correlation
0.126
0.039
-0.013
Sig. (2-tailed)
0.123
0.637
0.870
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CHAPTER V
DISCUSSION
Results of this study demonstrated that initiation of earlier nutrition support did
improve after education of ICU healthcare professionals. Despite the fact that one more
person was fed late in the post-education group than in the pre-education group, the total
number of hours patients remained NPO was lower in the post-education group compared
to the amount of NPO hours in the pre-education group. Although the difference was not
significant, the trends are in the right direction.
Although the impact of formal education on physician performance has been
criticized (22), these results confirm the findings of several studies (8, 19, 20) in which
education was shown to positively impact physician behavior. In this particular study,
only 2 MDs attended the education sessions; most of the attendees were either nurses or
dietitians. Therefore, the education likely indirectly impacted physicians’ orders of
earlier initiation of nutrition support through the support of theses nurses and dietitians.
This raises the question of whether educating the doctors is more effective or educating
the adjunct healthcare staff. Because there is not much conclusive evidence available
regarding the benefits of education in the clinical setting, this is an area that needs more
research.
Furthermore, early initiation of nutrition support is associated with shorter
hospital LOS, ICU LOS, and days on mechanical ventilation. Although the association
was not significant for ICU LOS and days on mechanical ventilation, the relationship
between hours NPO and hospital LOS was statistically significant (p = 0.046).
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These results of positive patient outcomes are consistent with conclusions of
many previous studies examining the effects of initiation of early nutrition support in
different patient populations. Hospital LOS was found to be significantly shorter in
patients who were fed early (p = 0.0012) in one study (23). Patients who were fed within
24 hours of undergoing duodenohemipancreatestomy also experienced a shorter hospital
LOS than those who were fed between postoperative day 7 to 14 (15). Woo and
colleagues (2) examined patient outcomes in patients who received enteral nutrition at a
rate of at least 20 ml/hr within 24 hours of admission to the ICU compared to patients
who did not receive enteral nutrition within 24 hours of admission to the ICU. Time
spent on mechanical ventilation (p = 0.04) and ICU LOS (p = 0.02) was significantly
shorter in the early fed group compared to the late fed group. Hospital LOS was also
shorter in the early fed group, but this was not statistically significant. Positive overall
patient outcomes have also been observed in trauma patients (24), burn victims (12),
patients who recently underwent GI surgery (13, 14), patients on mechanical ventilation
(16, 17), and patients with hypertensive ICH (18). Therefore, the results of the current
study add to the body of existing evidence supporting early nutrition support in critically
ill patients.

Limitations
One limitation of this study was the small subject population. There were 75
patients in each of the pre-education and the post-education groups, leading to a total of
150 patient subjects. There is a possibility that the results could have reached statistical
significance perhaps if the patient subject population was larger.
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Also, a small amount of ICU healthcare professionals attended the education
sessions. Most of the attendees were RNs and RDs, with only 2 doctors and one PharmD
in attendance. Since it is the physicians who write diet and tube feeding orders for
patients, it may have been more beneficial if more doctors had attended the educations.
However, RNs work closely with doctors, so the likelihood that information from the
education reached doctors is hopefully high.
Another limitation is that the hospital where this study took place is a learning
hospital. Resident physicians and medical students rotate through the system and are
sometimes not at the same facility for more than several months. Therefore the
probability that the same doctors or students who were responsible for the NPO and CLD
orders for the patients in the pre-education were also responsible for those in the posteducation group is extremely low.

Conclusion
This study demonstrated that initiation of early nutrition support is significantly
associated with a reduction in hospital LOS in critically ill patients. Early nutrition
support was also associated with a shorter ICU LOS and fewer days on mechanical
ventilation, although this association was not statistically significant. The amount of
hours patients spent with NPO or CLD statuses was also lower after education of ICU
healthcare professionals, but further studies would need to be conducted in order to
establish a clear conclusion of the effect of physician education on earlier initiation of
nutrition support.
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Future Implications
Future studies in this topic of research would benefit from including a larger
patient population. Although early nutrition support was associated with shorter hospital
and ICU stay and less time on mechanical ventilation in this present study, shorter
hospital LOS was the only outcome that was statistically significant. Examining a larger
patient population would perhaps lead to more significant results. Future studies would
also benefit from educating more ICU healthcare professionals. Although the amount of
hours patients spent NPO or with CLD orders decreased after the education in this study,
this decrease was not significant. Educating more healthcare professionals could,
potentially lead to more significant results. Furthermore, targeting specific hospital
services in which patients tend to spend more time NPO or on CLD with additional
education or with more education opportunities to maximize attendance would also
potentially lead to more favorable results.
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